Artificial caries lesion creation
Early, artificial caries lesions were formed in the specimens by a 24-h exposure at 37°C to a solution containing 50 mM lactic acid and 0.2% Carbopol 907 which was 50% saturated with respect to hydroxyapatite at pH 5.0 (White, 1987) . This protocol will result in the formation of lesions with an average depth of 30 µm with a pre-mature surface zone formed in approx. 80% of the specimens (Lippert, & Lynch, 2014) . After lesion creation, specimens were rinsed with deionized water. Specimens were stored at 100% relative humidity at 4 °C until further use.
Treatment solutions
The treatment solutions and their composition can be found in Table 1 . All solutions were prepared using deionized water.
pH cycling phase
A 5-day pH cycling model with a daily regimen consisting of three 1-min treatments sandwiched around two blocks of 60 min remineralization, 60 min demineralization and 60 min remineralization with remineralization overnight was employed in the present study. Artificial saliva (1.5 mM CaCl2 × 2 H2O; 0.9 mM KH2PO4; 130 mM KCl; 20 mM HEPES; 3.08 mM NaN3; pH 7.0) was used during the remineralization phases (Lynch, & ten Cate, 2006 ). An acetic acid solution (50 mM acetic acid; 2.2 mM CaCl2 × 2 H2O; 2.2 mM KH2PO4; 3.08 mM NaN3; pH 5.0) served as demineralization medium (modified after Lynch, & ten Cate, 2006).
Surface microhardness analysis
The surface microhardness (SMH) test was used to assess changes in the mineral status of the partially demineralized enamel specimens. SMH was measured using a designated microhardness tester (2100 HT; Wilson Instruments, Norwood, MA, USA). Each enamel specimen was secured on a one-inch square acrylic block with sticky wax and then placed on the microhardness tester. Five baseline indentations spaced 100 µm apart were placed with a Knoop 6 diamond under a 50 g load in the center of a flattened, polished sound enamel specimen. SMH was determined by measuring the length of the indentations using Clemex CMT HD version 6.0.011 image analysis software. For enamel specimens to be acceptable for use in the study, the mean of the 5 baseline indentation lengths had to be 43 ± 3 µm with a standard deviation of < 3.
After in vitro demineralization, the enamel specimens were again SMH tested by placing five indentations 100 µm to the left of the baseline indentations. After lesion creation, specimens with a mean (n = 5) indentation length of 105 ± 15 µm with a standard deviation of < 10 were selected for the present study. After 5 d of pH cycling the enamel specimens were again SMH-tested by 
